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(54) COMPONENT MOUNTING MACHINE

(57) The present invention is a component mounting
machine which includes a board conveyance device, a
component supply device, a component transfer device
which includes a mounting head and a head driving
mechanism, and a mounting order control device, in
which the component mounting machine partitions a long
printed circuit board of a length exceeding a mounting
station into a plurality of mounting areas, sequentially
positions each mounting area in the mounting station and
mounts the electronic components, in which an gener-
al-purpose mounting head which is capable of mounting
many types of component and a high speed mounting
head which is capable of mounting less types of compo-
nent in comparison to the general-purpose mounting
head, picks multiple electronic components at once, and
conveys the electronic components at a low conveyance
height are used together in the component transfer de-
vice, and in which the mounting order control device per-
forms control to change the mounting order of the elec-
tronic components so as to reduce at least one of a
number of times a mounting head which is operating is
switched and a number of times the long printed circuit
board is positioned. Accordingly, it is possible to provide
a plural head combined use component mounting ma-
chine capable of shortening a total mounting time in which
all predetermined electronic components are mounted
on a single long printed circuit board.
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Description

Technical Field

[0001] The present invention relates to a component
mounting machine which mounts multiple electronic
components on a printed circuit board. More specifically,
the present invention relates to a component mounting
machine in which at least two types of mounting heads
are used together in relation to a long printed circuit board
of a length exceeding a mounting station which serves
as a mounting execution location.

Background Art

[0002] As a device which produces printed circuit
boards on which multiple electronic components are
mounted, there are a solder printer, a component mount-
ing machine, a reflow furnace, a printed circuit board in-
spection machine, and the like, and there are many cases
in which a printed circuit board production line is con-
structed by linking these. Of these, the component
mounting machine is generally provided with a board
conveyance device, a component supply device, and a
component transfer device. The board conveyance de-
vice performs the carrying-in, carrying-out, and the posi-
tioning of the printed circuit board. The board conveyance
device includes a conveyor device which performs the
carrying-in and carrying-out of a printed circuit board in
the mounting station by placing the printed circuit board
and rotating the conveyor belts, and a clamp device which
pushes up the printed circuit board to lift the printed circuit
board from the conveyor device, positions the printed
circuit board on the mounting station, and holds the print-
ed circuit board. The component supply device supplies
electronic components of a plurality of component types.
Examples of the component supply device include a
feeder supply device which supplies small chip compo-
nents from a reel, and a tray supply device which supplies
comparatively large electronic components from a tray.
The component transfer device mounts electronic com-
ponents on the printed circuit board. The component
transfer device includes a mounting head which picks an
electronic component from the component supply device
and conveys the electronic component to the positioned
printed circuit board, and a head driving mechanism
which drives the mounting head.
[0003] PTL 1 discloses a technical example which en-
ables the mounting of an electronic component on a long
printed circuit board of a length exceeding the mounting
station in this type of component mounting machine. In
a printed circuit board assembly method of PTL 1, when
a work head (the mounting head) on a printed circuit
board (the long printed circuit board) which is positioned
by a positioning device is no longer able to perform pre-
determined work, the position to which the printed circuit
board is positioned is changed, and the work head per-
forms the predetermined work. In other words, the posi-

tion of the long printed circuit board is changed part way
through a mounting operation, and the mounting is per-
formed at each position from before and after the change.
[0004] As the component mounting machine, there is
an automatic head exchanging type of device which se-
lectively switches between a plurality of mounting heads
and performs a mounting operation using the selected
mounting head. In this case, for example, both a single
nozzle head and a multi nozzle head are used as mount-
ing heads. The single nozzle head is a head including
one suction nozzle which picks an electronic component
using a negative pressure. The multi nozzle head is a
head including a revolver capable of holding and rotating,
for example, four or twelve suction nozzles on a circular
circumference.
[0005] In comparison to the single nozzle head, the
multi nozzle head has the following characteristics. In
other words, the multi nozzle head can pick a plurality of
electronic components at once, and can mount the plu-
rality of electronic components by merely performing a
single reciprocal movement between the component
supply device and the printed circuit board. Therefore,
with the multi nozzle head, the average mounting time
per single electronic component is short and the mount-
ing efficiency is high. On the other hand, with the multi
nozzle head, since the conveyance height when convey-
ing the electronic components is reduced and the elec-
tronic components are in a low position when the revolver
rotates, it is necessary to avoid interference between the
electronic components on the bottom ends of the suction
nozzles and the mounted electronic components. There
are also restrictions in the separation distance between
the plurality of suction nozzles in the multi nozzle head,
and the types of component which can be mounted are
limited to electronic components which are short and
small.
[0006] In order to avoid the interference between the
electronic components described above, first mounting
the short and small electronic components which can be
mounted using the multi nozzle head, and subsequently
mounting the remaining electronic components using the
single nozzle head is generally adopted as the mounting
order. Accordingly, it is possible to make sufficient use
of the high mounting efficiency of the multi nozzle head
to shorten the total mounting time which is necessary for
mounting all of the predetermined electronic compo-
nents.
[0007] As the component mounting machine, there is
a two head facing type of device in which a head driving
mechanism which drives a mounting head is disposed
on either side of the mounting station to interpose the
mounting station. In this type of device, in most cases,
the two mounting heads are of different types, and the
component types of the electronic components to be
mounted are divided therebetween. In order to avoid mu-
tual interference between the mounting operations of the
two mounting heads, generally, while one head driving
mechanism enters the mounting station, the other head
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driving mechanism is not made to enter the mounting
station.

Citation List

Patent Literature

[0008] [PTL 1] JP-A-2006-253457

Summary of Invention

Technical Problem

[0009] Incidentally, in the technological example of
PTL 1, it is undoubtedly possible to mount electronic com-
ponents on the entire surface of a printed circuit board
by changing the position at which the printed circuit board
(the long printed circuit board) is positioned. However,
when the mounting order of the electronic components
is not appropriate, a problem occurs in that the number
of times the position is changed increases excessively
and the necessary time increases. When a long printed
circuit board is set as the target in an automatic head
exchanging component mounting machine, the switching
of the mounting heads and the positioning of the long
printed circuit board are two factors which combine to
influence the necessary time. Therefore, it is difficult to
simply define the optimal mounting order of the electronic
components in which the total mounting time which is
necessary for a single long printed circuit board is ren-
dered shortest. In the same manner in the two head fac-
ing component mounting machine, it is difficult to simply
define the optimal mounting order of the electronic com-
ponents.
[0010] The present invention is made in consideration
of the problems of the related art described above, and
an object of the present invention is to provide a plural
head combined use component mounting machine ca-
pable of shortening a total mounting time in which all
predetermined electronic components are mounted on a
single long printed circuit board.

Solution to Problem

[0011] A component mounting machine according to
claim 1 which solves the problems described above in-
cludes a board conveyance device which conveys a print-
ed circuit board to a mounting station and performs po-
sitioning and carrying-out, a component supply device
which supplies electronic components of a plurality of
component types, a component transfer device which
includes a mounting head which picks the electronic com-
ponents from the component supply device, conveys the
electronic components to the positioned printed circuit
board and mounts the electronic components thereon
and a head driving mechanism which drives the mounting
head, and a mounting order control device which controls
changing of a mounting order of the electronic compo-

nents, in which the component mounting machine parti-
tions a long printed circuit board of a length exceeding
the mounting station into a plurality of mounting areas,
sequentially positions each mounting area in the mount-
ing station and mounts the electronic components, in
which an general-purpose mounting head which is ca-
pable of mounting many types of component and a high
speed mounting head which is capable of mounting less
types of component in comparison to the general-pur-
pose mounting head, picks multiple electronic compo-
nents at once, and conveys the electronic components
at a low conveyance height are used together in the com-
ponent transfer device, and in which the mounting order
control device performs control to change the mounting
order of the electronic components so as to reduce at
least one of a number of times a mounting head which
is operating is switched and a number of times the long
printed circuit board is positioned.
[0012] Accordingly, the number of times the mounting
head is switched and the number of times the long printed
circuit board is positioned are not excessively increased
while mounting all of the predetermined electronic com-
ponents on a plurality of mounting areas of a single long
printed circuit board using the general-purpose mounting
head and the high speed mounting head together. There-
fore, the head switching time and the positioning time of
the long printed circuit board are not excessively in-
creased, and it is possible to shorten the total mounting
time in which all of the predetermined electronic compo-
nents are mounted on the single long printed circuit
board.
[0013] For the invention according to claim 2, in the
component mounting machine according to claim 1, the
mounting order control device determines the mounting
order of the electronic components so as to reduce the
number of times the mounting head is switched, first by
sequentially positioning each of the mounting areas of
the long printed circuit board in the mounting station and
causing the high speed mounting head to mount the elec-
tronic components of the component types which can be
mounted, and subsequently by sequentially positioning
each of the mounting areas in the mounting station and
causing the general-purpose mounting head to mount
the electronic components of the remaining component
types.
[0014] Accordingly, it is possible to mount all of the
predetermined electronic components by first performing
the mounting using the high speed mounting head with
all of the mounting areas of the long printed circuit board
set as targets, and subsequently performing the mount-
ing using the general-purpose mounting head with all of
the mounting areas set as targets. Therefore, it is possi-
ble to use as much as possible the high mounting effi-
ciency of the high speed mounting head, and additionally,
it is possible to limit the head switching time with the
switching of the mounting head set to only one time. Ac-
cordingly, it is possible to shorten the total mounting time.
[0015] For the invention according to claim 3, in the
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component mounting machine according to claim 1, the
mounting order control device determines the mounting
order of the electronic components so as to reduce the
number of times the long printed circuit board is posi-
tioned, first by positioning a first mounting area of the
long printed circuit board in the mounting station and
causes each of the high speed mounting head and the
general-purpose mounting head, in this order, to mount
the electronic components which can be mounted by,
and subsequently by sequentially positioning a second
mounting area onward of the long printed circuit board
in the mounting station and causing the general-purpose
mounting head to mount the remaining electronic com-
ponents.
[0016] Accordingly, it is possible to mount all of the
predetermined electronic components by first performing
the mounting using the high speed mounting head and
the general-purpose mounting head with the first mount-
ing area of the long printed circuit board set as a target,
and subsequently performing the mounting using the
general-purpose mounting head with the second mount-
ing area onward set as targets. Therefore, the conveying
and positioning of the long printed circuit board may be
performed only once for each of the mounting areas, and
it is possible to limit the positioning time of the long printed
circuit board. Accordingly, it is possible to shorten the
total mounting time.
[0017] In the invention according to claim 4, a mounting
order control device simulates a mounting time during
reduced head switching which is necessary to carry out
a mounting order of electronic components which is de-
fined in claim 2, and a mounting time during reduced
positioning which is necessary to carry out a mounting
order of electronic components which is defined in claim
3, and adopts the mounting order of the electronic com-
ponents which has a shorter time.
[0018] Here, the mounting time during reduced head
switching and the mounting time during reduced posi-
tioning change depending on the size of the long printed
circuit board to be produced, the type, number and
mounting positions of the electronic components to be
mounted, and the performance of the component mount-
ing machine and the like, and the magnitude relationship
between the two can change. In response to this, since
the mounting order control device performs a simulation
and adopts the mounting order of the electronic compo-
nents which has the shorter time, the mounting order is
optimized, and it is possible to shorten the total mounting
time by a maximum amount.
[0019] For the invention according to claim 5, in the
component mounting machine according to any one of
claims 1 to 4, the component transfer device equips the
general-purpose mounting head and the high speed
mounting head in the head driving mechanism in an ex-
changeable manner.
[0020] Accordingly, it is possible to carry out the
present invention using the automatic head exchanging
component mounting machine, and each of the effects

of claims 1 to 4 described earlier occur.
[0021] For the invention according to claim 6, in the
component mounting machine according to any one of
claims 1 to 4, the component transfer device includes a
general-purpose side head driving mechanism which
drives the general-purpose mounting head and a high
speed side head driving mechanism which drives the
high speed mounting head, and causes one of the gen-
eral-purpose side head driving mechanism and the high
speed side head driving mechanism to operate in the
mounting station in a switchable manner.
[0022] Accordingly, it is possible to carry out the
present invention using the two head facing component
mounting machine, and each of the effects of claims 1
to 4 described earlier occur.
[0023] For the invention according to claim 7, in the
component mounting machine according to any one of
claims 1 to 6, the general-purpose mounting head is a
single nozzle head which includes a single suction nozzle
which picks the electronic component using a negative
pressure, and the high speed mounting head is a multi
nozzle head which includes a plurality of the suction noz-
zles and a revolver which holds the plurality of suction
nozzles on a circular circumference and is capable of
rotating.
[0024] Accordingly, it is possible to carry out the
present invention using the component mounting ma-
chine which uses the single nozzle head and the multi
nozzle head together, and at least one of the number of
times the mounting head which is operating is switched
and the number of times the long printed circuit board is
positioned is reduced while using the extremely high
mounting efficiency of the multi nozzle head. Therefore,
it is possible to shorten the total mounting time.

Brief Description of Drawings

[0025]

[Fig. 1] Fig. 1 is a perspective diagram illustrating
the configuration of a component mounting machine
of a first embodiment.
[Fig. 2] Fig. 2 is a perspective diagram illustrating a
general-purpose mounting head.
[Fig. 3] Fig. 3 is a perspective diagram illustrating a
high speed mounting head.
[Fig. 4] Fig. 4 is a side view illustrating a long printed
circuit board.
[Fig. 5] Fig. 5 is a diagram illustrating an operation
in which electronic components are mounted on the
long printed circuit board in the component mounting
machine of the first embodiment, and (1) to (4) rep-
resent the passage of time.
[Fig. 6] Fig. 6 is a diagram illustrating an operation
in which electronic components are mounted on a
long printed circuit board in a component mounting
machine of a second embodiment, and (1) to (4) rep-
resent the passage of time.
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[Fig. 7] Fig. 7 is a diagram exemplifying a result of a
control computer simulating two total mounting times
in a third embodiment.
[Fig. 8] Fig. 8 is a perspective diagram illustrating
the configuration of a component mounting machine
of a fourth embodiment.

Description of Embodiments

[0026] Description will be given of a component mount-
ing machine 1 of a first embodiment of the present inven-
tion with reference to Fig. 1 to Fig. 5. Fig. 1 is a perspective
diagram illustrating the configuration of the component
mounting machine 1 of the first embodiment. The com-
ponent mounting machine 1 is an automatic head ex-
changing type of device, and is configured by a board
conveyance device 2, a component supply device 3, a
component transfer device 4, and a component camera
5 being assembled onto a device table 9. Each of the
devices 2 to 5 is controlled by a control computer which
is omitted from the drawings, and each performs prede-
termined work.
[0027] The board conveyance device 2 carries a print-
ed circuit board K into a mounting station, subjects the
printed circuit board K to positioning and carries the print-
ed circuit board out. The board conveyance device 2 is
formed of first and second guide rails 21 and 22, a pair
of conveyor belts, a clamp device, and the like. The first
and second guide rails 21 and 22 span the center of the
top portion of the device table 9 to extend in a transport
direction (an X-axis direction) and are assembled onto
the device table 9 so as to be parallel to each other. The
pair of conveyor belts are provided directly beneath the
first and second guide rails 21 and 22 such that the con-
veyor belts are disposed parallel to each other. The con-
veyor belts rotate in a state in which the printed circuit
board K is placed on conveyor conveyance surfaces, and
perform the carrying-in and carrying-out of the circuit
board K on the mounting station which is set on the center
portion of the device table 9. Note that, the conveyor belts
are capable of rotating in a reverse direction in addition
to the transport direction.
[0028] The clamp device is provided beneath the con-
veyor belts in a position corresponding to the mounting
station. The clamp device pushes up the printed circuit
board K, clamps the printed circuit board K in a horizontal
orientation, and positions the printed circuit board K in
the mounting station. Accordingly, the component trans-
fer device 4 is capable of performing the mounting oper-
ation in the mounting station.
[0029] The component supply device 3 supplies elec-
tronic components of a plurality of component types. The
component supply device 3 is a feeder system device
and is provided on the front portion (the front-left side of
Fig. 1) of the component mounting machine 1 in a longi-
tudinal direction. The component supply device 3 in-
cludes multiple cassette feeders 31 which are attachable
and detachable. The cassette feeder 31 is provided with

a main body 32, a supply reel 33 which is provided on a
rear portion of the main body 32, and a component pick-
up section 34 which is provided on a distal end of the
main body 32. A long and narrow tape (not illustrated) in
which multiple components are sealed at a predeter-
mined pitch is wound and held in the supply reel 33, the
tape is pulled out at a predetermined pitch by a sprocket
(not illustrated), the components are released from the
sealed state and are sequentially conveyed to the com-
ponent pick-up section 34.
[0030] The component transfer device 4 picks the elec-
tronic component from the component supply device 3,
conveys the electronic component to the positioned print-
ed circuit board K and mounts the electronic component
thereon. The component transfer device 4 is an XY robot
type of device capable of horizontal movement in the X-
axis direction and a Y-axis direction. The component
transfer device 4 is formed of a pair of Y-axis rails 41 and
42, a moving table 43, a head holder 44, mounting heads
45 and 46, and the like.
[0031] The pair of Y-axis rails 41 and 42 are arranged
from a rear portion (the far-right side of Fig. 1) of the
device table 9 in the longitudinal direction to above the
component supply device 3 of the front portion. The mov-
ing table 43 is mounted on the Y-axis rails 41 and 42,
and is capable of moving in the Y-axis direction. The head
holder 44 is mounted on the moving table 43 to be mov-
able in the X-axis direction. The general-purpose mount-
ing head 45 and the high speed mounting head 46 are
equipped in an exchangeable manner on the bottom sur-
face of the head holder 44. The head holder 44 is driven
in the two horizontal directions (the X and Y directions)
by two servo motors. The head driving mechanism is
formed of the two servo motors, the Y-axis rails 41 and
42, the moving table 43, and the like.
[0032] A board camera 47 which images the printed
circuit board K is provided on the bottom face of the mov-
ing table 43 to face downward. The board camera 47
reads a fiducial mark of the positioned printed circuit
board K and detects the position error of the printed circuit
board K. Accordingly, coordinate values on the printed
circuit board K are corrected, and the control of the po-
sition at which the electronic component is mounted is
performed accurately.
[0033] The component camera 5 is provided to face
upward on the top surface of the device table 9 between
the board conveyance device 2 and the component sup-
ply device 3. The component camera 5 images and de-
tects the state of the component which is picked part way
through the mounting heads 45 and 46 moving above
the printed circuit board K from the component supply
device 3. When the component camera 5 detects an error
in the picking position or shifting of the rotational angle
of the electronic component, bending of a lead, or the
like, the component mounting operation is subjected to
minute adjustments as necessary, and a component
which is difficult to mount is discarded.
[0034] The component mounting machine 1 is provid-
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ed with a control computer which is omitted from the
drawings. The control computer controls the component
mounting operation based on various design information
starting with the correspondence relationship between
the type of printed circuit board to be produced and the
component type of the electronic component to be
mounted, imaging data of the board camera 47 or the
component camera 5, detection data of a sensor which
is omitted from the drawings, and the like. As described
later, the control computer has a function of a mounting
order control device of the present invention.
[0035] Next, description will be given of the two types
of mounting heads 45 and 46 which are used together in
the component transfer device 4. The two types of mount-
ing heads 45 and 46 are disposed in an exchanging sta-
tion, which is omitted from the drawings, of the top surface
of the device table 9, and are attached to the head holder
44 in an exchangeable manner. The two types of mount-
ing heads 45 and 46 are automatically exchanged by the
control from the control computer. Fig. 2 is a perspective
diagram illustrating the general-purpose mounting head
45, and Fig. 3 is a perspective diagram illustrating the
high speed mounting head 46.
[0036] The general-purpose mounting head 45 illus-
trated in Fig. 2 is a single nozzle head including one suc-
tion nozzle 452 which picks an electronic component us-
ing a negative pressure. The general-purpose mounting
head 45 is configured by the single suction nozzle 452
being disposed on the bottom side of a head main body
451. The general-purpose mounting head 45 is held by
the head holder 44 to be capable of being lifted and low-
ered in a Z-axis direction and capable of rotating in a
horizontal plane. The suction nozzle 452 of the general-
purpose mounting head 45 is capable of mounting large
electronic components and specially shaped electronic
components in addition to the small electronic compo-
nents, in other words, there are many types of component
which can be mounted and the suction nozzle 452 has
excellent versatility. On the other hand, the general-pur-
pose mounting head 45 moves reciprocally between the
component supply device 3 and the printed circuit board
K each time a single electronic component is mounted,
and the mounting efficiency is low.
[0037] The high speed mounting head 46 illustrated in
Fig. 3 is a multi nozzle head which includes eight suction
nozzles 462 to 464 (reference symbols of others are omit-
ted), and a revolver 461. The revolver 461 is held by the
head holder 44 to be capable of rotating in a horizontal
plane. The eight suction nozzles 462 to 464 are held on
the circular circumference of the bottom surface of the
revolver 461 to face downward. The eight suction nozzles
462 to 464 are configured such that any one is selected
and can be lifted or lowered in the Z-axis direction.
[0038] Since there are restrictions to the separation
distance between the plurality of adjacent suction noz-
zles 462 to 464 of the high speed mounting head 46, the
size of the electronic components which can be picked
is limited. In comparison with the general-purpose mount-

ing head 45, since the conveying height is lowered when
the electronic components are conveyed with the high
speed mounting head 46 and the electronic components
assume a low position when the revolver 461 rotates, it
is necessary to avoid the interference between the elec-
tronic components being picked and the pre-mounted
electronic components. Therefore, in the high speed
mounting head 46, the types of components which can
be mounted are limited to the short and small electronic
components such as chip resistors and chip capacitors.
Since the high speed mounting head 46 can pick a max-
imum of eight electronic components at once, and can
mount the maximum of eight electronic components by
merely performing a single reciprocal movement be-
tween the component supply device 3 and the printed
circuit board K, the mounting efficiency is high. Note that,
the number of nozzles of the high speed mounting head
46 is not limited to eight, and, for example, there are also
high speed mounting heads in which the number of noz-
zles is two, four, or twelve.
[0039] Although omitted from the drawings, a drive unit
and an air pressure control unit are provided in an inside
portion of the head holder 44. The drive unit is a portion
which drives the general-purpose mounting head 45 and
the high speed mounting head 46 and uses a servo motor
as a drive source. The air pressure control unit is a portion
which performs the generation and control of a negative
pressure when picking the electronic components and is
formed of an air pump, a valve, and the like.
[0040] Next, description will be given of a mounting
operation to a standard printed circuit board which is or-
dinarily performed by the component mounting machine
1 of the first embodiment. The standard printed circuit
board is a printed circuit board in which the length of the
board in the transport direction fits in the mounting sta-
tion. In the mounting operation to the standard printed
circuit board, first, the board conveyance device 2 con-
veys the standard printed circuit board to the mounting
station and performs positioning. Next, the mounting
heads 45 and 46 of the component transfer device 4
move to the component supply device 3, pick the elec-
tronic components, and subsequently move to above the
component camera 5. Then, the component camera 5
images the component suction state of the mounting
heads 45 and 46, and the control computer determines
whether or not mounting is possible based on the imaging
data. Ordinarily, it is determined that mounting is possible
and the mounting heads 45 and 46 convey the electronic
components to the standard printed circuit board and
mount the electronic component thereon. It is possible
to mount all of the predetermined electronic components
on the standard printed circuit board by repeating this
mounting cycle. When the mounting is completed, the
board conveyance device 2 ejects the standard printed
circuit board in the transport direction and subsequently
begins the conveying of a next standard printed circuit
board. Note that, the repeating of the mounting cycle is
performed in the same manner in the mounting process
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to a long printed circuit board KL which will be described
next.
[0041] Next, description will be given of a mounting
operation to the long printed circuit board KL of the com-
ponent mounting machine 1 of the first embodiment and
the control method thereof. Fig. 4 is a side view illustrating
the long printed circuit board KL. As illustrated, a total
length Lt of the long printed circuit board KL in the trans-
port direction exceeds a length Ls of a mounting station
SS. Firstly, the control computer partitions a range from
the front edge of the long printed circuit board KL in the
transport direction to a length Ls as a first mounting area
A1, and partitions a range to the rear side of the first
mounting area A1 of the long printed circuit board KL as
a second mounting area A2. In this case, since the mount-
ing operation is divided into the first mounting area A1
and the second mounting area A2 and performed, it is
necessary to position the long printed circuit board KL at
least two times.
[0042] Secondly, the control computer classifies all of
the predetermined electronic components to be mounted
on the long printed circuit board KL into four component
groups. In other words, the control computer sets the
short and small electronic components, the mounting po-
sitions of which are within the first mounting area A1,
which can be mounted using the high speed mounting
head 46 to a first small component group G1S, and sets
the large or specially shaped electronic components, the
mounting positions of which are within the first mounting
area A1, which are limited to mounting using the general-
purpose mounting head 45 to a first large component
group G1L. Similarly, the control computer sets the short
and small electronic components, the mounting positions
of which are within the second mounting area A2, which
can be mounted using the high speed mounting head 46
to a second small component group G2S, and sets the
large or specially shaped electronic components, the
mounting positions of which are within the second mount-
ing area A2, which are limited to mounting using the gen-
eral-purpose mounting head 45 to a second large com-
ponent group G2L. In Fig. 4, although each of the com-
ponent groups G1S, G1L, G2S, and G2L is omitted and
illustrated using a single rectangle for each, in actuality,
each plurality of electronic components is dispersed and
mounted in each of the areas A1 and A2.
[0043] Thirdly, the control computer defines the mount-
ing order of all of the electronic components so as to
reduce the number of times the mounting heads are
switched. Specifically, the control computer controls the
mounting operation by defining the order of the first small
component group G1S, the second small component
group G2S, the second large component group G2L, and
the first large component group G1L as the mounting
order. In this manner, the function in which the control
computer defines the mounting order of all of the elec-
tronic components corresponds to the mounting order
control device of the present invention. Note that, the
mounting order of the individual electronic components

in each of the component groups is optimized using a
well known method.
[0044] Fig. 5 is a diagram illustrating an operation in
which electronic components are mounted on the long
printed circuit board KL in the component mounting ma-
chine 1 of the first embodiment, and (1) to (4) represent
the passage of time. As the initial state of the component
mounting machine 1, the high speed mounting head 46
is equipped in the head holder 44, and the first mounting
area A1 of the long printed circuit board KL is assumed
to be already positioned in the mounting station SS. In
(1) of Fig. 5, the control computer causes the high speed
mounting head 46 to mount the first small component
group G1S. When the mounting is completed, the control
computer causes the long printed circuit board KL to be
conveyed in the transport direction, and causes the sec-
ond mounting area A2 to be positioned so as to fit in the
mounting station SS. The positioning time at this time
includes all of the releasing of the clamp device, the con-
veying of the long printed circuit board KL, the re-posi-
tioning of the clamp device, the imaging and coordinate
value correction by the board camera 47, and the like.
[0045] When the positioning of the second mounting
area A2 is completed, in (2) of Fig. 5, the control computer
causes the high speed mounting head 46 to mount the
second small component group G2S. When the mounting
is completed, the control computer switches the high
speed mounting head 46 of the head holder 44 for the
general-purpose mounting head 45. In other words, the
head holder 44 is moved to the exchanging station, the
high speed mounting head 46 is removed, and the gen-
eral-purpose mounting head 45 is attached. When the
switching of the mounting heads is completed, in (3) of
Fig. 5, the control computer causes the general-purpose
mounting head 45 to mount the second large component
group G2L. When the mounting is completed, the control
computer causes the long printed circuit board KL to be
conveyed in the reverse direction, and causes the first
mounting area A1 to be re-positioned to the mounting
station SS.
[0046] When the re-positioning is completed, in (4) of
Fig. 5, the control computer causes the general-purpose
mounting head 45 to mount the first large component
group G1L. When the mounting of the first large compo-
nent group G1L is completed, the mounting of all of the
electronic components is completed. The control com-
puter conveys the long printed circuit board KL to the
downstream side from the mounting station SS. A total
mounting time T1 necessary for (1) to (4) of Fig. 5 with
regard to a single long printed circuit board KL is a mount-
ing time during reduced head switching T1. The mounting
time during reduced head switching T1 is not only the
time in which the mounting cycle is repeated, but includes
the head switching time from the high speed mounting
head 46 to the general-purpose mounting head 45 and
the two positioning times of the long printed circuit board
KL. The general-purpose mounting head 45 of the head
holder 44 is returned to the high speed mounting head
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46 before the next long printed circuit board KL is con-
veyed from the upstream side and the positioning is per-
formed. Hereinafter, (1) to (4) of Fig. 5 are repeated a
number of times equal to that of the number of long print-
ed circuit boards KL to be produced.
[0047] The component mounting machine 1 of the first
embodiment includes the board conveyance device 2
which conveys the printed circuit board K to the mounting
station SS and performs positioning and carrying-out, the
component supply device 3 which supplies electronic
components of a plurality of component types, the com-
ponent transfer device 4 which includes the mounting
heads 45 and 46 which pick the electronic components
from the component supply device 3, conveys the elec-
tronic components to the positioned printed circuit board
K and mounts the electronic components thereon and a
head driving mechanism which drives the mounting
heads, and the control computer which controls changing
of a mounting order of the electronic components, in
which the component mounting machine 1 partitions the
long printed circuit board KL of a length Lt exceeding a
length Ls of the mounting station SS into the first and
second mounting areas A1 and A2, sequentially positions
each of the mounting areas A1 and A2 in the mounting
station SS and mounts the electronic components, in
which the general-purpose mounting head 45 which is
capable of mounting many types of component and the
high speed mounting head 46 which is capable of mount-
ing less types of component in comparison to the general-
purpose mounting head 45, picks multiple electronic
components at once, and conveys the electronic com-
ponents at a low conveyance height are used together
in the component transfer device 4, and in which the con-
trol computer performs control to change the mounting
order of the electronic components so as to reduce at
least one of a number of times a mounting head which
is operating is switched and a number of times the long
printed circuit board KL is positioned.
[0048] Accordingly, the number of times the mounting
head is switched and the number of times the long printed
circuit board is positioned are not excessively increased
while mounting all of the predetermined electronic com-
ponents on the first and second mounting areas A1 and
A2 of the single long printed circuit board KL using the
general-purpose mounting head 45 and the high speed
mounting head 46 together. Therefore, the head switch-
ing time and the positioning time of the long printed circuit
board KL are not excessively increased, and it is possible
to shorten the total mounting time T1 (the mounting time
during reduced head switching T1) in which all of the
predetermined electronic components are mounted on
the single long printed circuit board KL.
[0049] In the component mounting machine 1 of the
first embodiment, in order to define the mounting order
of the electronic components so as to reduce the number
of times the mounting head is switched, the control com-
puter first sequentially positions the first and second
mounting areas A1 and A2 of the long printed circuit

board KL in the mounting station SS and mounts the elec-
tronic components (the first small component group G1S
and the second small component group G2S) of the com-
ponent types which can be mounted by the high speed
mounting head 46, and subsequently sequentially posi-
tions the second and first mounting areas A2 and A1 in
the mounting station SS and mounts the electronic com-
ponents (the second large component group G2L and
the first large component group G1L) of the remaining
component types using the general-purpose mounting
head 45.
[0050] Accordingly, it is possible to mount all of the
predetermined electronic components by first performing
the mounting using the high speed mounting head 46
with all of the mounting areas of the long printed circuit
board KL set as targets, and subsequently performing
the mounting using the general-purpose mounting head
45 with all of the mounting areas set as targets. There-
fore, it is possible to use as much as possible the high
mounting efficiency of the high speed mounting head 46,
and additionally, it is possible to limit the head switching
time with the switching of the mounting head set to only
one time. Accordingly, it is possible to shorten the total
mounting time T1.
[0051] In the component mounting machine 1 of the
first embodiment, the component transfer device 4
equips the general-purpose mounting head 45 and the
high speed mounting head 46 in the head driving mech-
anism in an exchangeable manner. Accordingly, it is pos-
sible to carry out the present first embodiment using the
automatic head exchanging component mounting ma-
chine 1, and each of the effects described earlier occurs.
In the component mounting machine 1 of the first em-
bodiment, the general-purpose mounting head 45 is a
single nozzle head which includes the single suction noz-
zle 452 which picks the electronic component using a
negative pressure, and the high speed mounting head
46 is a multi nozzle head which includes eight of the suc-
tion nozzles 462 to 464 and the revolver 461 which holds
the eight suction nozzles 462 to 464 on a circular circum-
ference and is capable of rotating.
[0052] Accordingly, it is possible to carry out the
present first embodiment using the component mounting
machine 1 which uses the single nozzle head and the
multi nozzle head together, and at least one of the
number of times the mounting head which is operating
is switched and the number of times the long printed cir-
cuit board KL is positioned is reduced while using the
extremely high mounting efficiency of the multi nozzle
head. Therefore, it is possible to shorten the total mount-
ing time T1.
[0053] Next, description will be given of a component
mounting machine of a second embodiment, mainly the
points which differ from the first embodiment. The con-
figuration of the component mounting machine of the sec-
ond embodiment is the same as in the first embodiment
described with reference to Fig. 1 to Fig. 3. In the second
embodiment, a portion of the control function as the
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mounting order control device of the control computer
differs from in the first embodiment. Hereinafter, descrip-
tion will be given of the mounting operation to the long
printed circuit board KL in the second embodiment and
the control method thereof.
[0054] Firstly, the control computer partitions the long
printed circuit board KL into the first mounting area A1
and the second mounting area A2, and secondly, clas-
sifies all of the predetermined electronic components to
be mounted as the first small component group G1S, the
first large component group G1L, the second small com-
ponent group G2S, and the second large component
group G2L. Up to this point is the same as in the first
embodiment. Thirdly, the control computer defines the
mounting order of all of the electronic components so as
to reduce the number of times the positioning of the long
printed circuit board KL is performed. Specifically, the
control computer controls the mounting operation by de-
fining the order of the first small component group G1S,
the first large component group G1L, the second large
component group G2L, and the second small component
group G2S as the mounting order. In this manner, the
function in which the control computer defines the mount-
ing order of all of the electronic components corresponds
to the mounting order control device of the present in-
vention.
[0055] Fig. 6 is a diagram illustrating an operation in
which electronic components are mounted on the long
printed circuit board KL in the component mounting ma-
chine of the second embodiment, and (1) to (4) represent
the passage of time. As the initial state of the component
mounting machine, the high speed mounting head 46 is
equipped in the head holder 44, and the first mounting
area A1 of the long printed circuit board KL is assumed
to be already positioned in the mounting station SS. In
(1) of Fig. 6, the control computer causes the high speed
mounting head 46 to mount the first small component
group G1S. When the mounting is completed, the control
computer switches the high speed mounting head 46 of
the head holder 44 for the general-purpose mounting
head 45. When the switching of the mounting heads is
completed, in (2) of Fig. 6, the control computer causes
the general-purpose mounting head 45 to mount the first
large component group G1L.
[0056] When the mounting is completed, the control
computer causes the long printed circuit board KL to be
conveyed in the transport direction, and causes the sec-
ond mounting area A2 to be positioned so as to fit in the
mounting station SS. When the positioning of the second
mounting area A2 is completed, in (3) of Fig. 6, the control
computer causes the general-purpose mounting head 45
to mount the second large component group G2L. When
the mounting is completed, in (4) of Fig. 6, the control
computer causes the general-purpose mounting head 45
to mount the second small component group G2S.
[0057] At this time, the reason the high speed mounting
head 46 is not used even with the short and small elec-
tronic components, is that the first large component group

G1L and the second large component group G2L are
already mounted on the long printed circuit board KL and
to avoid mutual interference between the electronic com-
ponents. For example, the reason is that even if there is
no concern of mutual interference between the electronic
components, since time is necessary for the head switch-
ing, there is no time shortening merit even if the high
speed mounting head 46 is switched in.
[0058] When the mounting of the second small com-
ponent group G2S is completed, the mounting of all of
the electronic components is completed. The control
computer conveys the long printed circuit board KL to
the downstream side from the mounting station SS. A
total mounting time T2 necessary for (1) to (4) of Fig. 6
with regard to a single long printed circuit board KL is a
mounting time during reduced positioning T2. The mount-
ing time during reduced positioning T2 is not only the
time in which the mounting cycle is repeated, but also
includes the head switching time from the high speed
mounting head 46 to the general-purpose mounting head
45 and the positioning time of the long printed circuit
board KL. The general-purpose mounting head 45 of the
head holder 44 is returned to the high speed mounting
head 46 before the next long printed circuit board KL is
conveyed from the upstream side and the positioning is
performed. Hereinafter, (1) to (4) of Fig. 6 are repeated
a number of times equal to that of the number of long
printed circuit boards KL to be produced.
[0059] In the component mounting machine of the sec-
ond embodiment, in order to define the mounting order
of the electronic components so as to reduce the number
of times the long printed circuit board KL is positioned,
the control computer first positions the first mounting area
A1 of the long printed circuit board KL in the mounting
station SS and mounts the electronic components (the
first small component group G1S and the first large com-
ponent group G1L) which can be mounted by each of the
high speed mounting head 46 and the general-purpose
mounting head 45 in this order, and subsequently se-
quentially positions the second mounting area A2 onward
of the long printed circuit board KL in the mounting station
SS and mounts the remaining electronic components
(the second large component group G2L and the second
small component group G2S) using the general-purpose
mounting head 45.
[0060] Accordingly, it is possible to mount all of the
predetermined electronic components by first performing
the mounting using the high speed mounting head 46
and the general-purpose mounting head 45 with the first
mounting area A1 of the long printed circuit board KL set
as a target, and subsequently performing the mounting
using the general-purpose mounting head 45 with the
second mounting area A2 onward set as targets. There-
fore, the conveying and positioning of the long printed
circuit board KL may be performed only once for the first
and second mounting areas A1 and A2, and it is possible
to limit the positioning time of the long printed circuit board
KL. Accordingly, it is possible to shorten the total mount-
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ing time T2 (the mounting time during reduced positioning
T2).
[0061] Next, description will be given of a component
mounting machine of a third embodiment, mainly the
points which differ from the first and second embodi-
ments. In the component mounting machine of the third
embodiment, the device configuration is the same as in
the first and second embodiments, and the third embod-
iment differs in that the control computer simulates the
two total mounting times T1 and T2 and adopts the one
which results in the shorter time. Specifically, the control
computer simulates the mounting time during reduced
head switching T1 which is described with reference to
Fig. 5 in the first embodiment and the mounting time dur-
ing reduced positioning T2 which is described with ref-
erence to Fig. 6 in the second embodiment. Fig. 7 is a
diagram exemplifying a result of the control computer
simulating the two total mounting times T1 and T2 in the
third embodiment.
[0062] As illustrated in Fig. 7, the mounting time during
reduced head switching T1 which is the first total mount-
ing time T1 is obtained using the sum of first to seventh
times t1 to t7. It is possible to appropriately simulate each
of the first to seventh times t1 to t7 based on the various
design information of the long printed circuit board KL,
the performance of the various components of the com-
ponent mounting machine 1, and the like. Of the items
within the mounting time during reduced head switching
T1, the first time t1 (G1S) is the time in which the first
small component group G1S is mounted by the high
speed mounting head 46. The second time t2 (A2) is the
time in which the second mounting area A2 of the long
printed circuit board KL is positioned. The third time t3
(G2S) is the time in which the second small component
group G2S is mounted by the high speed mounting head
46. The fourth time t4 (head switching) is the time in which
the high speed mounting head 46 of the head holder 44
is switched for the general-purpose mounting head 45.
The fifth time t5 (G2L) is the time in which the second
large component group G2L is mounted by the general-
purpose mounting head 45. The sixth time t6 (A1) is the
time in which the first mounting area A1 of the long printed
circuit board KL is re-positioned. The seventh time t7
(G1L) is the time in which the first large component group
G1L is mounted by the general-purpose mounting head
45.
[0063] Meanwhile, the mounting time during reduced
positioning T2 which is the second total mounting time
T2 is obtained using the sum of the first time t1 (G1S),
the fourth time t4 (head switching), the seventh time t7
(G1L), the second time t2 (A2), the fifth time t5 (G2L),
and the eighth time t8 (G2S - general-purpose). Of the
above-described times, even if the five times t1, t4, t7,
t2, and t5 excluding the eighth time t8 (G2S - general-
purpose) occur in a different order, the values themselves
substantially match the simulation results of the mounting
time during reduced head switching T1. The eighth time
t8 (G2S - general-purpose) can be obtained using an

appropriate simulation and is the time in which the second
small component group G2L is mounted by the general-
purpose mounting head 45. The eighth time t8 (G2S -
general-purpose) becomes longer than the third time t3
(G2S in which the second small component group G2L
is mounted by the high speed mounting head 46.
[0064] In comparison with the mounting time during
reduced head switching T1, the mounting time during
reduced positioning T2 is unfavorable in that the third
time t3 (G2S) is replaced with the eighth time t8 (G2S -
general-purpose) and becomes longer, and is favorable
in that the sixth time t6 (A1) can be omitted. As a result,
the mounting time during reduced positioning T2 be-
comes a shorter time than the mounting time during re-
duced head switching T1 by a reduced time ΔT (refer to
Fig. 7). Therefore, the control computer adopts the
mounting order of the electronic components of the sec-
ond embodiment. However, Fig. 7 is an example, and
the magnitude relation between the mounting time during
reduced head switching T1 and the mounting time during
reduced positioning T2 can change.
[0065] In the component mounting machine of the third
embodiment, the control computer simulates the mount-
ing time during reduced head switching T1 which is nec-
essary to carry out a mounting order of electronic com-
ponents which is defined in the first embodiment, and the
mounting time during reduced positioning T2 which is
necessary to carry out a mounting order of electronic
components which is defined in the second embodiment,
and adopts the mounting order of the electronic compo-
nents which has a shorter time.
[0066] Here, the mounting time during reduced head
switching T1 and the mounting time during reduced po-
sitioning T2 change depending on the size of the long
printed circuit board KL to be produced, the type, number
and mounting positions of the electronic components to
be mounted, and the performance of the component
mounting machine 1 and the like, and the magnitude re-
lation between the two can change. In response to this,
since the control computer performs a simulation and
adopts the mounting order of the electronic components
which has the shorter time, the mounting order is opti-
mized, and it is possible to shorten the total mounting
time by a maximum amount.
[0067] Next, description will be given of a component
mounting machine 10 of a fourth embodiment with refer-
ence to Fig. 8. Fig. 8 is a perspective diagram illustrating
the configuration of the component mounting machine
10 of the fourth embodiment. The component mounting
machine 10 is formed by juxtaposing two of the two head
facing type of devices, and hereinafter, description will
be given of the one on the front-right side. The component
mounting machine 10 is configured by a board convey-
ance device 6, a component supply device 7, a compo-
nent transfer device 8 and the like being assembled onto
a device table 90.
[0068] The board conveyance device 6 is arranged to
cross the vicinity of the center of the component mounting
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machine 10 in the longitudinal direction in the X-axis di-
rection. The board conveyance device 6 includes a con-
veying conveyor which is omitted from the drawing, and
transports a printed circuit board in the X-axis direction.
The board conveyance device 6 includes a clamp device
which is omitted from the drawing, and positions the print-
ed circuit board on the mounting station which is provided
in the vicinity of the center of the top surface of the device
table 90. The component supply device 7 is provided on
each of the front portion (the front-left side of Fig. 1) and
the rear portion (not visible in the drawing) of the com-
ponent mounting machine 10 in the longitudinal direction.
The component supply device 7 includes a plurality of
cassette feeders 71 and continuously supplies compo-
nents to the component transfer device 8.
[0069] The component transfer device 8 includes two
sets of head driving mechanisms 81 and 82 capable of
movement in the X-axis direction and the Y-axis direction.
The two sets of head driving mechanisms 81 and 82 are
arranged to face each other interposing the mounting
station on the front side and the rear side of the compo-
nent mounting machine 10 in the longitudinal direction.
Each of the head driving mechanisms 81 and 82 shares
a portion of a linear motor device for movement in the Y-
axis direction. The linear motor device is formed of a track
member 83 and an auxiliary rail 84 which are shared by
the two sets of head driving mechanisms 81 and 82, and
linear movable sections 851 and 852 for each of the two
sets of head driving mechanisms 81 and 82.
[0070] The linear movable sections 851 and 852 are
mounted to be movable on the track member 83. The
linear movable sections 851 and 852 are formed of a
movable main body 86, an X-axis rail 87, head holders
881 and 882, and the like. The movable main body 86 is
mounted on the track member 83 and moves in the Y-
axis direction. The X-axis rail 87 extends from the mov-
able main body 86 in the X-axis direction and reaches
the auxiliary rail 84. The head holders 881 and 882 are
mounted on the X-axis rail 87 and move in the X-axis
direction.
[0071] It is possible to equip the general-purpose
mounting head 45 which is described in the first embod-
iment on the bottom side of the head holder 881 of the
first head driving mechanism 81, and it is possible to
equip the high speed mounting nozzle 46 on the bottom
side of the head holder 882 of the second head driving
mechanism 82. Therefore, the first head driving mecha-
nism 81 is a general-purpose side head driving mecha-
nism 81, and the second head driving mechanism 82 is
a high speed side head driving mechanism 82. In order
to avoid mutual interference, only one of the general-
purpose side head driving mechanism 81 and the high
speed side head driving mechanism 82 selectively enters
the mounting station SS and performs the mounting op-
eration.
[0072] Even in the component mounting machine 10
of the fourth embodiment, it is possible to perform the
mounting operation to the long printed circuit board KL

and the control thereof in the same manner as the first
to third embodiments. However, although the mounting
nozzles 45 and 46 are exchanged in the exchanging sta-
tion in the first to third embodiments, in the fourth em-
bodiment, the control switching of the head driving mech-
anisms 81 and 82 which enter the mounting station SS
is performed. The fourth time t4 (head switching) in which
the high speed mounting head 46 of the head holder 44
is switched for the general-purpose mounting head 45 is
interpreted as the time in which the high speed side head
driving mechanism 82 which enters the mounting station
is switched with the general-purpose side head driving
mechanism 81.
[0073] In the component mounting machine 10 of the
fourth embodiment, the component transfer device 8 in-
cludes the general-purpose side head driving mecha-
nism 81 which drives the general-purpose mounting head
and the high speed side head driving mechanism 82
which drives the high speed mounting head, and causes
one of the general-purpose side head driving mechanism
81 and the high speed side head driving mechanism 82
to operate in the mounting station SS in a switchable
manner.
[0074] Accordingly, it is possible to carry out the
present invention using the two head facing component
mounting machine 10, and each of the effects of the first
to third embodiments described earlier occurs.
[0075] Note that, the mounting heads 45 and 46 are
not limited to the two types, and it is possible to use three
or more types of mounting heads together. For example,
in the configuration of the first embodiment, it is possible
to dispose the general-purpose mounting head 45 which
includes one suction nozzle, a medium speed mounting
head which includes four suction nozzles, and the high
speed mounting head which includes twelve suction noz-
zles in the exchanging station and to use these in a
switchable manner. In this aspect, in order to reduce the
number of times the mounting heads are switched when
performing the mounting operation to the long printed
circuit board KL, the high speed mounting head is used
first, the medium speed mounting head next, and the
general-purpose mounting head 45 last to mount all of
the electronic components, and the conveying and posi-
tioning of the long printed circuit board KL are performed
a number of times which is necessary as a result. In this
aspect, in order to reduce the number of times the long
printed circuit board KL is positioned, first, the positioning
is performed in the first mounting area A1, and the mount-
ing operation is performed in the order of the high speed
mounting head, the medium speed mounting head, and
the general-purpose mounting head 45. Next, the posi-
tioning is performed in the second mounting area A2, if
the high speed mounting head or the medium speed
mounting head is possible to use and there is a time
shortening merit, these are used in preference, and if not,
only the general-purpose mounting head 45 is used, and
the remaining electronic components are mounted.
[0076] The function of the mounting order control de-
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vice can be realized using an external device instead of
the control computer of the inside portion of the compo-
nent mounting machine 1 or 10. In other words, if the
function described above is realized by a superordinate
management server or the like which shares various de-
sign information of the long printed circuit board KL, it is
possible to define the mounting order of all of the elec-
tronic components by performing the simulations of the
total mounting times T1 and T2, and it is possible to in-
struct the control computer of the component mounting
machine 1 or 10 of the defined mounting order. It is pos-
sible to apply various other adaptations and modifications
to the present invention.

Reference Signs List

[0077]

1, 10: component mounting machine, 2: board con-
veyance device, 3: component supply device, 4:
component transfer device, 44: head holder, 45: gen-
eral-purpose mounting head, 452: suction nozzle,
46: high speed mounting head, 462 to 464: suction
nozzle, 5: component camera, 6: board conveyance
device, 7: component supply device, 8: component
transfer device, 81: general-purpose side head driv-
ing mechanism, 881: head holder, 82: high speed
side head driving mechanism, 882: head holder, KL:
long printed circuit board, Lt: total length of long print-
ed circuit board, Ls: length of mounting station, A1:
first mounting area, A2: second mounting area, G1S:
first small component group, G1L: first large compo-
nent group, G2S: second small component group,
G2L: second large component group, T1: mounting
time during reduced head switching, T2: mounting
time during reduced positioning.

Claims

1. A component mounting machine comprising:

a board conveyance device which conveys a
printed circuit board to a mounting station and
performs positioning and carrying-out;
a component supply device which supplies elec-
tronic components of a plurality of component
types;
a component transfer device which includes a
mounting head which picks the electronic com-
ponents from the component supply device,
conveys the electronic components to the posi-
tioned printed circuit board and mounts the elec-
tronic components thereon and a head driving
mechanism which drives the mounting head;
and
a mounting order control device which controls
changing of a mounting order of the electronic

components,
wherein the component mounting machine par-
titions a long printed circuit board of a length
exceeding the mounting station into a plurality
of mounting areas, sequentially positions each
mounting area in the mounting station and
mounts the electronic components,
wherein an general-purpose mounting head
which is capable of mounting many types of
component and a high speed mounting head
which is capable of mounting less types of com-
ponent in comparison to the general-purpose
mounting head, picks multiple electronic com-
ponents at once, and conveys the electronic
components at a low conveyance height are
used together in the component transfer device,
and
wherein the mounting order control device per-
forms control to change the mounting order of
the electronic components so as to reduce at
least one of a number of times a mounting head
which is operating is switched and a number of
times the long printed circuit board is positioned.

2. The component mounting machine according to
claim 1,
wherein the mounting order control device deter-
mines the mounting order of the electronic compo-
nents so as to reduce the number of times the mount-
ing head is switched, first by sequentially positioning
each of the mounting areas of the long printed circuit
board in the mounting station and causing the high
speed mounting head to mount the electronic com-
ponents of the component types which can be
mounted, and subsequently by sequentially position-
ing each of the mounting areas in the mounting sta-
tion and causing the general-purpose mounting
head to mount the electronic components of the re-
maining component types.

3.  The component mounting machine according to
claim 1,
wherein the mounting order control device deter-
mines the mounting order of the electronic compo-
nents so as to reduce the number of times the long
printed circuit board is positioned, first by positioning
a first mounting area of the long printed circuit board
in the mounting station and causing each of the high
speed mounting head and the general-purpose
mounting head, in this order, to mount the electronic
components which can be mounted, and subse-
quently by sequentially positioning a second mount-
ing area onward of the long printed circuit board in
the mounting station and causing the general-pur-
pose mounting head to mount the remaining elec-
tronic components.

4. The component mounting machine,
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wherein the mounting order control device simulates
a mounting time during reduced head switching
which is necessary to carry out a mounting order of
electronic components which is defined in claim 2,
and a mounting time during reduced positioning
which is necessary to carry out a mounting order of
electronic components which is defined in claim 3,
and adopts the mounting order of the electronic com-
ponents which has a shorter time.

5.  The component mounting machine according to any
one of claims 1 to 4,
wherein the component transfer device equips the
general-purpose mounting head and the high speed
mounting head in the head driving mechanism in an
exchangeable manner.

6. The component mounting machine according to any
one of claims 1 to 4,
wherein the component transfer device includes a
general-purpose side head driving mechanism
which drives the general-purpose mounting head
and a high speed side head driving mechanism
which drives the high speed mounting head, and
causes one of the general-purpose side head driving
mechanism and the high speed side head driving
mechanism to operate in the mounting station in a
switchable manner.

7. The component mounting machine according to any
one of claims 1 to 6,
wherein the general-purpose mounting head is a sin-
gle nozzle head which includes a single suction noz-
zle which adhesively picks the electronic component
using a negative pressure, and
wherein the high speed mounting head is a multi
nozzle head which includes a plurality of the suction
nozzles and a revolver which holds the plurality of
suction nozzles on a circular circumference and is
capable of rotating.
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